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Since the existence of nested flux surfaces is not guar-
anteed in a nonaxisymmetric torus, three-dimensional 
(3D) equilibrium calculation without assuming nested 
flux surfaces is required to investigate evolutions of flux 
surface breaking and magnetic islands for finite beta 
equilibrium in stellarators. The 3D equilibrium code 
HINT1) is one of such codes. In this study we have 
adopted HINT to calculate finite beta equilibrium for 
the representative configuration of CHS-qa, a quasi-
axisymmetric stellarator planned as a post-CHS device 
at NIFS. 
Figure 1 shows vacuum flux surfaces produced by 
modular coils designed for the current standard CHS-
qa configuration called 2b32 with an aspect ratio of 3.2. 
The left and right figures correspond to horizontally and 
vertically elongated cross sections, respectively. The left 
one is rotated 90° due to the limited space. 
Flux surfaces for finite beta equilibrium tend to be 
easily broken up without vertical magnetic field, which 
results in reduction of effective plasma volume even for 
an average beta of 2%. However, clear flux surfaces can 
be preserved by applying external vertical field so as to 
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Fig. 1. Vacuum flux surfaces for horizontally (left) and 
vertically (right) elongated cross sections of the repre-
sentative CHS-qa configuration (2b32). 
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cancel the outward shift of the magnetic axis. Hence 
the feedback control of the vertical field seems to be in-
dispensable to keeping good surfaces in high beta equi-
librium. 
A finite beta equilibrium for an average beta of 3.3% 
with external vertical field is shown in Fig. 2. Pressure 
profile is assumed to be p0 (1 - 'lj;2 ), where p0 and 'ljJ 
are central pressure and magnetic flux as a flux surface 
label, respectively. Though the magnetic islands cor-
responding to the 2/6 rational surface appear near the 
core, relatively good flux surfaces are kept over the en-
tire plasma area. Consequently, effective volume of the 
confinement region is almost the same as the vacuum 
configuration in comparison with Fig. 1. So far we have 
not yet found acceptable flux surfaces for an average 
beta above 4%. This seems to be mainly because of 
fast evolution of higher order magnetic islands near the 
plasma edge. 
Recently HINT code is slightly modified so as to 
include magnitude and profile of net plasma current. 
Hence it is now available to estimate effects of net 
toroidal current arising from bootstrap current. HINT 
calculations would be useful for further optimization of 
flux surfaces including plasma current. 
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Fig. 2. Flux surfaces in the equilibrium of an aver-
age beta of 3.3 % for the same configuration as Fig. 1. 
The shift of the magnetic axis is completely canceled by 
applying external vertical field. 
